This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 
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VCM REQ 




VCM REQUE 



CREATE VIRTUAL VOLUME PROCESS 



MIC FORWARDS USER REQUEST TO VB FOR CREATING VIRTUAL 

VOLUME 



VBM SELECTS ALUs TO BE USED FOR THE VOLUME, BUILDS A 
VOLUME TREE AND FORWARDS VOLUME OBJECT DEFINITIONS TO 

VCM 
810 



VCM SENDS TREE INFORMATION TO MVSP FOR REDUNDANCY AND 
MVSP RETURNS AFFECTED OBJECTS 
815 



COLLECT USER MAPPING INFORMATION 
fill 



VCM CREATES VOLUME OBJECT MAPPINGS 
820 



VCM DISTRIBUTES OBJECT DEFINITIONS TO APPROPRIATE SPs 
RESPONSIBLE FOR NEW VIRTUAL VOLUME 
825 



FIG. 8A 



RESPONSIBLE SPs INITIALIZE THEIR VIRTUAL VOLUMES 
830 



NOTIFY VCM OF SUCCESSFUL CONFIGURATIONS 
835 
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VCM SELECTS CANDIDATE SP FOR MAINTAINING OPERATIONS OF 
NEW VOLUME 
840 




r 


DIRECT EACH SP TO PLACE THE NEW VIRTUAL VOLUME IN AN 
"ONLINE" STATE 
845 




f 


MIC NOTIFIES USER THAT THE NEW VIRTUAL VOLUME IS ONLINE 

850 




r 



END ^ 



FIG. 8B 



MULTI-PATH PROCESS 



GENERATE REQUEST TO ACCESS VIRTUAL 
VOLUME DATA 
1101 



_4_ 



DETERMINE MULTI-COMMUNICATION PATH 
1102 



1 
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PROVIDE ACCESS TO REQUESTED VIRTUAL 
VOLUME DATA USING DETERMINED MULTI- 
COMMUNICATION PATH 
1103 



FIG. 11 



BEGIN 
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IDENTIFY VIRTUAL VOLUME TO BE COPIED 
1202 




f 


SPECIFY COPY ON WRITE (COW) CHANGE LOG VOLUME 
1204 
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CREATE POINT-IN-TIME IMAGE OF VIRTUALVOLUME 
1206 




f 


AFTER CREATION OF VIRTUAL VOLUME, STORE CHANGES TO 
VIRTUAL VOLUME IN CHANGE LOG 
1208 


_j 
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RECEIVE USER REQUEST FOR DATA IN VIRTUAL VOLUME 
1210 







YES 



HAS DATA IN VIRTUAL VOLUME 
CHANGED SINCE POINT-IN-TIME 
IMAGE CREATED? 
1212 



RETRIEVE AND RETURN COW DATA FROM 
LOG VOLUME 
1214 



NO 



RETRIEVE AND RETURN DATA FROM 
ORIGINAL VIRTUAL VOLUME 
1216 



END 



FIG. 12 



BEGIN 



VOLUME FAILS 
1402 



VOLUME MANAGER PASSES DATA ABOUT FAILED VOLUME 
TO LOCAL VSM 
1404 



LOCAL VSM STUDIES DATA ABOUT FAILED VOLUME 
1406 




NO 



LOCAL VSM SENDS MESSAGE TO VCM 
TO FAIL VIRTUAL VOLUME 
1410 
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VCM QUIESCES VIRTUALIZATION TREE 
1412 




r 



END 



FIG. 14 



r BEGIN 



VCM SENDS QUIESCENCE Ml 
15 


ESSAGE TO ALL LOCAL VSMs 
Q2 






EACH LOCAL VSM FINISHES EXISTING TASKS AND QUEUES 
INCOMING REQUESTS FOR FAILED VOLUME 
1504 




r 


EACH LOCAL VSM HALTS ANY LONG LIVED OPERATION FOR 
FAILED VOLUME 
1506 
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EACH LOCAL VSM NOTIFIES MVSP WHEN 
QUIESCENCE IS COMPLETE 
1508 




r 


MVSP GENERATES NEW TREE WITHOUT FAILED VOLUME 
1510 
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MVSP SENDS NEW TREE TO VCM FOR 
DISTRIBUTION TO LOCAL VSMs 
1512 
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